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EXPAKSION CF FOOD FISH SCURCES 1IN THE USSR

Urel Ripus as a Food Fish

Up to 1933, attempts were made to acclimatize whitefish from Lake
Peipus and Lake Ladoga in Ural lakes (Sinara, Turgoyak, Tavatuy, and others).
Notwithstanding the ast rate of growth of whitefich, it had not besn possible
to increase vhitefish rescurces and at the same time raise the productivity
of fish-bresd:ing basins, For this reason it became nscessary to find a
variety of Pish which conld better utilize the plankton food rescurces of
Yasins. The ripus proved to be such a variety. .

In 1933, 5 million roe spavn of artifically fertilized roe of Ladoga
ripus in the last stages of development were brought to Lake Tavatuy. Good
results were achieved and in 193% a mich larger amount vas brought in and
dstributed in lake Tavatuy (15 million) and Leke Uvel'dy (15 million), In
1936, 5 million additional roe spawn wers brought to lake Tavatuy in order
to eccelerate the development of commercial ripus resources. ’

S2ginning with the fall of 1937, commercial ripus was caught during
the spavning season by gathering artificdally fortilized ripus. At the same
time, naturally fertilized spawn was saved. Ripus resources vere imcreased
and the ripus catch was regulated this way until 1940, The rescurces of ripus
increased yearly and its physiologlcal qualities improved noticeably in com-
parimon with the ripus in Lake Ladoga.

During World War II intensive commercial fishing of ripus was carried on
in the mbove-named lakes. The Ural population copsumed ripus in large
quantitlies.

In lake Tavatuy during the past 3 years Pishermen of the "Kyasnyy Oktyabre'"
Kolkhoz hiave camght more ripus than any other kind of fish. The productivity
of the coumercinl fish catch in this lake constitutes (in kilograms per hectare):

Ir. - Ripus o, Qther Commercisl ¥ish
1946 9 : -2
1947 31 20
1940 31 23
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Those “igmres show that ripus has more then doubled the productivity . of the
commercial fish catck. BRernings of fighermen have increased mors than aeven
times. The large ripus catches have proved to be one of the basic factors
in strengthening fishing kolkhozes, since each kolkhoz home st the present
time has'elecbbigﬁty ant & redio. :

Good results in acclimetizing ripus vwers also obtained in Lake Uvel'dy.

‘Both lekes Tavatuy and Uvel'dy have beses for gathering ripus roe which
undergoes incubation at the Arakul' Figh-Breeding Plant. Due to ths need B
for additional flsh-breeding plants, nevw ones are now under comstruction in
Sverdlovsk and Chelyabinsk oblaats. This will allow for the expansion of
ripus-breeding basins not only in the Urals but also in other regions.

Turing the propagating and catching of fish in Ural lakes. great cave
wap taken not to overstock the lgkes in order to provide the most favor-
&ble conditions for ripus developmsnt,

Ripus adapts easily to habitat conditions and grows to vardable sizes. R
These characteristica were studied at lake Shertash in Sverdlovsk Oblast, o : ;
the fattening ground for the Sverdlovek Fish-Bresding Reonewmy. In 1946
Leke Shartash was stocked with fry from 5 million roe apawns, which, thriv-
ing on the luxuriant plankton, grew to record size. A one-year-old weighed
90 grams, & 2-year-old 290 grems, and a 3-year old 810 grama, while the ’
average welight of industrial ripus is 300 grams.

During 1947 - 1948 catching ripus was begun in Iake Shartash. About
35,000 rubles' worth were caught and 3,000 rubles speat to restock the lake.

The resulte of acclimatization showed that the physiological qualities
of Ladoga ripus in Ural basins consideradly improved with each generation:
the raste of growth increased; the ripus began to grow to larger proportions,
it matured a year sooner --1in 2 ingtead of 3 years; and its fertility was
increeged many times, The primary value of ripus and the reagon why it 1s
being tred in lakes and ponds may be swmed up as follows:

1. The early maturing and comparatively high fertility of ripus meke
it possidble to create industrial resevves in bagins fairly cheeply and in a
short pericd of time.

2. Among the whitefish, ripus demsnds less in the way of a habitat end
easily acclimstes 1tself to new conditions, This makes i1t possible to widen
ite breeding grounds quickly.

3. It 18 superior to carp becauge of its tasty and more tatty meat.

4. It 18 very valusble from the piscicultural viewpoint since it feeds
exclusively on plankton whereas mnst other fish do not. This 21ds consider-
ably in increasing the productivity of figh-breeding basins.

Ripus spawne in the fall at the end of Gctober and beginning of Novem-
ber. Roe incubation lasts 5 1/2 to 6 months. Gravel areas one or more
meters In depth serve as natural apawvning grounds for ripus. The presence
of such areas with favorable gagoous conditions in winter {3-5 cublc meters
of diluted oxygen for one liter of water) makes a basin most suitable for
the full acclimatization of ripus.

It was formerly believed that ripus cold live and develop normally
only in deep oligotrophic lakes or in not- sharply-defined eutrophic lakes
with good gaseous water conditions. The res:lis of ripus breeding in Lake
Shartash show, however, that ripus can develop well in eutrophic lakes. The
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predominant depth of Lake Shartash is up to 3 meters. Littoral water
vegetation, meinly elodea, is here widely developed and flowers profusely R
during the mwmer wien the weter bscomes very warm. The lake bottom has S RIS |
considerable silt deposits and only ome-third of the shore zone is sendy. S k
Summer conditions of Iake Shartarh .pproech most nearly the conditions of
& large carp pond. In winter i4e smount of oxygen is not stable. Oxygen
content 1n the lower lsgyers of water and in most aress is up to 20-30 per-
cent saturation. Gaseous conditions improve somewhat in the sandy bottom
areas.

The firet spavning of ripus was carrisd on in lake Shartash in 1647,
Offspring hsd a fest rate of .growth and in 1948 ripus spawning was repsated.

The experiments conducted in Lake Shartssh provide the basis for the
widesprend breéding of Ural ripus in eutrophic lekes, which 1s necessary o
not only for the purpose of fettening them for commerclal use btut also to ; i
form & stock of fish producing a variety of roe that can be artif‘cially
Pertilized for incubatlon at fish plants.

Ripug can and should be wldely provagated in local lakes, not only in
the northern and central regions, but in the western and even southern
oblasts of the USSR, ’

Live ripus hag little reaistance to being moved, consequently it 1is
not worth while to stock basins with mature, 1ive fish for reprcductive
purposes. Rertilized ripus roe in & molst atmoaphere, or the other hend,
can withstand & long journey, one such Journey having been 7 days in length.

Due to the compact packing and relatively light weight of tar and
packing material, transporting roe is not expensive. In connection with
the videspread use of air transport, it 1s possidle to ship the rce in
gmnll packages by airplanes.

The meens used to stock basins with ripvs are vory simple. Until the
present, delivered ripus roe was ususlly dispersed on the gravel bottom
through & hole mede in the ice. By doing this, hovever, the roe going to
the Yottom was eaten by predatory fish. Furthermors, this means was not
used in areas with silt deposits.

In tre Shartash experiment, roe was placed in willow basksts of various
sizes. The bottom of the basket was covered with a layer of small rocks or
gravel on which ripus roe was evenly spread in rne and a‘half or two layers.
The top of the basket was covered wit' chain-atitch ordage to prevent pre-
datory fish from entering it. The baskets with the roe wers hung by ropes
to poles festened to the top of the ice or driven into the bottom of the
basin. The baskets were then lowersd into the middle of the water mass to
a depth of 1 to 1.2 meters below the ice and not lesa than 1 to 1.5 meters
from the basin bottom in the area of favoradle gaseous conditions. They
remained there until the fry left, then were removed.

The advantage of using baskets over fish-breeding apparatue is that
daskets have no metal which might form oxides and react negatively on the
roe; air circulates well through the walls of the barkets and the hatched
fry are able to swim freely and independently fromthe basket into the basin.
Nearly all the fry leave the tagket in this manner.

In carp-breeding basins, mich of the animal plankton ie not eaten by

_the carp. For this reason raising industrial ripus in these dasins as
additional fish Jeserves sorious attention.
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Another characterigtic of ripug is thet it tries to go downatream with ! o
the water current, For this reason, lakes having an cutlet mist have a - : g
secreen installed to keep the fish from going out., At the same time, this i
characteristic can be used in catehing ripus when the water in breeding

ponds 1is lorw.

As a new variety of fish, the Ural ripus should be widely propageted
in lakes and ponds of the USSR, expecially in Velikiye Luki snd Novgorod
oblasts and Belorussian SSR, whaere great improvements should be made in the
quality of ichthyofauns and 1ncreasin,g oroductivity of mdush‘ial fish

basing.

Propagation of Large-Mouthed Trout Perch in Ponds

Oné of the taake cf Soviet pisciculivre 18 to introduice in pond breed- . . . :
ing nev speciesd fish which cen utilize more fully +hs pond food rescurces
and,by so doing, increase and improve figh production. Expsrimental work
carried on by VNIIPRKh (All-Union Scientific Research Institute of Pond

¥igh Bconomy) shows that one of these new specles of fish which can be bred

in ponds and which adapis itself to lakes and reservoirs 1s the large-mouthed
trout perch (Microrterus salmoides Lacepsde) belonging to the family Centrar-
chidee, a mnear relative of the fresh-water perch.

The large—mouthed trout perch inhebits lakes, bays and rivers overgrown
with vegetation; and even enters saliy basine, but it prefers warm-water
basins with silt bottoms 3-4 meters deep. It watures during its third or
fourth year and can fertilize up to 10,000 roe or more, depending on its
size, Its diet 1s extermsly varied. It cannot t. called & typical prede-
tory fish since, besides fish, it eats ingacts, crustaceans, tadpoles, frogs,
and other animels. Depending upon geographical c!rcumstances, habitat con-
ditions, and primarily the food available in the basin, ths largu-mouthed
trout perch can grow very fast. It develops quickly and grows to a large
slze, particularly in basins conteinirg many small figh.

In 1902 several large-mouthed trout perch were brought from Europe to
Rusgia and deposited in lake Atrau (Novorosskyskiy Raycn). In 1936 it was
rediscovered and several specimens were transplanted from Lake Abreu into
neighboring Lake Limanchik, Until the present time these two lakes have
been the only ones in the Soviet Union to breed large-mouthed trout perch.

Lake Abrau is situated 75 meters above sea level among the extreme
northwest epurs of the Caucasus chain, Conflicting opinions exist concern
ing the origin of the lake. Because of some animals discovered there, some
zoologlsts and hydrobilologists consider it to be very old. Geologlsts do
not hold this opinion since investigation of the Abresu peningule did not
produce late marine deposits. The lake stretches north to south, It is 2
kilometers long, 0.5 kilometer wide, has a 100-hectare area, and a maximm
depth of 1L meters. It is overgrown with plants only in the shallow northern
part and et Nigonov Inlet., The bottom is rocky and ground deposits contain
fow orgenic sub_tances. Feuna is sparse; certain organisms characteristic
of fresh-water lakes are either not found at all or exist in small quantities.
Ichthyofauna is not greatly veried and is found in small quantities. The
fish found ere carp %;cardinius erythrophtalams), herring (ponto-kaspiysky
relikt), kolkhidskiy minnows, and large-mouthed trout perch.

Lake Limanchik 1s situated in & chain of mountains on the banks of the
Black Sea, The level of the lake is somswhat higher than the level of the
sea. The area bf the iske is about 2 hectares, the maximum depth 6 msters,
and the bottom i1s of s1lt with a considerable amount of organic substances.
Fauna here differe [rom Lake Abrau fauna in variety of spacies. The main
types of fish in lake T.imanchik are carp (Rutilue frisii, Scardiniuse
erythrophtalams, Carassius vulgaris) and large-mouthed trout perch.
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Fish Ecomomy Institute in 1939 when perch was acclimatized in the Festovetsk
Figh Breeding Enterprise in Krasnodersk Kray. Daring 1040 it spawned and
wintered in carp ponds. - Informatfion about its mutrition and growth was
gathered until the wer interfered. The vork was resumed again in 1946 and
valuable information was obtained concerning the possibllities snd expediency
of breeding this fish in ponds and its scclimatization in lakes and reser-
voirs in the centrel zone of the USSR.

In 1948 the institute with the participation of the “Rybolov Sportemen®
soclaty organized an expedition to catch large-mouthed trout perch in Lalkes
Abrau and Limanchik and to transport them to basins in Moscow and Voronezh
oblasts. The period of catching lasted from 10 April to 15 May; catching
wag done chiefly by fixed nets and seines. The trout perch caught were AR S i
kept in the usual wooden enclosurses placed in the parts of lakes well pro- ... i’ K : ,;7‘1
tocted from waves. Small Tish vwere used to feed the trout perch. A few - -
of the trout perch dled and seversl had traums.

4
Experimental work with large-mouthed trout psrch was. beguh by the Pond - ' A
TR

Altogether, 472 large-mouthed trout perch were caught. Judging by thelr X .
size, the 2- nnd 3-year-old fish were full grown. Prior to loading into live- i il . 5
fish carrying railroad cars locasted in Novorossiysk, the large-mouthed trout PRI .
perch were transported from leke Abrau by motorcar in tarpeulin tubs for STy
1 1/2 hours. From Jake Limanchik the trout perch were transported on a SR
cutter, also in a tarpaulin t@b, for 3 hours. From Novorossiysk to Moscow
the trout perch were shipped In llve-fish carrying railread cars, taking -

95 hours. 4t regualar intervals the car was replenished with ice. Water
an the car tanks was changed ccmpletely in Rostov and additional water was
added in Ryazan. Only one fish died during the trip.

Along the way 15 mature large-mouthed trout perch wers given to the
"Niva" Fish Trust in Voronezh. After arriving in Moscow the remaining 456
fish were placed 1n ponds of the Savvinsk Enterprise , and later moved to
other places: the "Nepreyka" Enterprise in Tul'a Oblast (L £ish); "Cher-
bonnaye Zor'ka” BEnterprise in BS3R (10 fish); the Moscow Sea (Zavidovo
?‘tation) §25 fish); and Parkovyy Pond (Moskvorech' Station) in Moscow Oblast

205 figh).

A considerabls number of the trout perch brought to the Sawvinsk Enter-
prise ponde spawned at the end of May and the beginning of June. Over 7,000
fry were caught and raised in pords of fish-breeding enterprises. Water
temperature in ponds during the spawning corresponded to water temperature
during spawning in Lakes Abrau and Limanchik,

According to observations made in 1946 - 1948 in Iakes Abrau and Liman-
chik and in 1948 in ponds, the nature of nutrition of large-mouthed trout
perch depends upon their size, age, and the presence of and access to marine
vegestation. Several perlods should be clearly distinguished in the feeding
of large-mouthed trout perch. In the early stages of life prior to the change
to active feeding, the fry, reaching a length of 1.5 to 2.5 centimeters and
welghing 05 to .30 grams, consumed varieties of small crustaceans. Upon
attaining a lsngth of 2.5 to 3 centimeters and weighing .3 to .5 grams, figh
in ponds began to feed on tiny fisk and pupae of insects; those in lakes fed
on higher crustaceans and animal plankton.

On a fish diet, large-mouthed trout perch develop early, reaching a
longth of 10-11 centimsters and e weight of 25-30 grams in 3 to I months.
The diet of the older groups of trout perch is determined by the marine
vegetation available in the basin., In ponds whers there are no small figh
the trout perch feeds on insects, pupae, and tadpoles; in seas, on smll
fish, higher crustaceans, water insects, and pupae and larvae of water insects.
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The growth of the large-mouthed trout parch depends upon habitat condi- = IR
tiong, This fact was proved by the results of experiments conducted on one- : T,
year-old 'trout perch grown in Savvinsk Enterprises ponds on different diets.

A one-yesr-old trout perch grown in a wintering pond stocked with 8,000 fish

por hecters in one month veighsd fonr times mors “han one-ysar-old fish with

Poor diets vhich remained in gpawning basins. By October thip difference

had increased to 6.5 times. Trout perch in the spavning pond grew evsnly

&and had an average weight of 2.5 grams; in the wintering pond the average

velght of a one-year-old was 16 grams (with e rangs from 7 to 5% grems). In

Zagorsk Enterprise, trout perch at first grew nearly on & level with the one~

Foor-old trout perch in the Savvinsk wintering pomnd, but by October, due to

the lack of warine vegetation, thelr Intensive diet was reduced and they be-

8an to lag bebind in their growth, attaining in October the avarage weight Lt B
-of 12.8 grams, In Golyavinsk Pond of the Yakhecmak Experimentsl Base, due : AR
to a plentiful diet and stocking of 2,000 fish per hectare, the one- year-old

trout perch in October reached an average welght of 30 grams {with o range

from 11 to 54 grams). . '

The one-year-old trout perch which were epawned in carp ponds of the
Savvinsk Enterprise in Moscow Oblagt did not lag behind, e2nd in some cases
grev faster than trout perch in Lakes Abrau end Limanchilt ir the ncrthern
Caucagusg.

One-year- old trout perch in lake Limenchik waisged during 1937, the first
yeer that the lake was stocked with large-mouthed trout perch, atteined in
November the average welght' of 123 grems. This ghows the wide range of pos-
81b1litles in the growth of this fish,

To sum up, 1t may be saild that the large-mouthed trout perch is dias-
tinguished by the following valuable features: sarly maturity, a highly
variable dist, consideradle possibilities for growth, ability to adapt itself
to various habitat conditions, and high endurance, tasty meat s and value as
an additional variety of fish for Brseding.
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